Modelling a Transient Plug Flow Reactor as a Batch Reactor
For a transient Plug Flow Reactor (PFR) where the flowrate is ramped while holding all other experimental variables constant, the experiment is equivalent to running a single batch reactor as shown in Figure S1 below. In Figure S1a , the experimental data for the transient PFR is shown, including the flowrate, temperature and feed concentration profiles and the HPLC measured reactor outlet concentrations, which are collected at 7 min intervals. This reactor can also be modelled as a batch reactor by converting the measurement time of each data point, , , in Figure S1a , into the equivalent reaction time τi in Figure S1b by using Eqs 11-12 in the main paper. For a transient Plug Flow Reactor (PFR) where flowrate and a second variable such as temperature are ramped simultaneously, each data point collected by the transient PFR can be modelled as a different hypothetical batch reactor, as shown in Figure S2 . A single transient flow experiment is equivalent to running multiple batch reactor experiments, where each batch reactor provides a single measurement. As the transient experiment progresses the temperature is continuously changing, therefore the first "batch reactor" and the last "batch reactor" will have experienced different temperature profiles, and hence they cannot be modelled as the same batch reactor. Because of this, each data point is viewed as a different batch reactor with a ramping temperature profile as shown in Figure S2b , c and d. The measurement time of each data point, , , in Figure S2a , is converted into the equivalent reaction time τi in Figure S2b , c and d, by using Eqs 11-12 in the main paper. The initial temperature for each hypothetical batch reactor 0, , (the temperature at 0 min equivalent reaction time in Figure S2b , c and d) is calculated using Eq 9 in the main paper. The temperature of each hypothetical batch reactor is then ramped down from its initial temperature 0, , at the temperature ramp rate . 
Sensitivity of MBDoE to the Initial Guess of Kinetic Parameter Values
In order to test the sensitivity of the transient MBDoE designs to the values of the initial guess for the kinetic parameters KP1 and KP2, the MBDoE design procedure was repeated 4 times with poor guesses for the parameter values. These 4 initial guesses were chosen to span over reasonable ranges of the kinetic parameters (corresponding to 60-110 kJ/mol for the activation energy and 3.95*10 4 to 1.17*10 11 s -1 for the pre-exponential factor). The 4 initial guesses are shown in Table S1 and Figure S3 , where they can be compared against the initial guess that were used in the main paper. The confidence ellipsoid for the factorial estimates is also included to provide a scale to appreciate how poor the initial guesses are. The sensitivity of MBDoE to the initial guess is tested with these parameter values for both Ramp F and Ramp FT experiments. As can be observed in Figure S4a and Figure S5a , the design of the flowrate profiles for MBDoE designed Ramp F experiments were similar regardless of the initial guess of the parameter values. In all cases the MBDoE designed flowrate was low, whereas the intuitively designed experiment from the previously published work had a large flowrate varying from 100 to 1 µL/min. The value of the feed concentration was always 1.55 M regardless of the initial parameter estimate. Additionally, the fixed temperature value designed by MBDoE was not very sensitive to the initial parameter guess, as all the temperature profiles designed for the second Ramp F experiment were almost identical, as shown in Figure S5b , and many of the temperature profiles for the first Ramp F experiment also were similar, as shown in Figure S4b . In order to quantify how effective these designs were for precise parameter estimation, the expected Fisher Information matrix for each experimental design was calculated by Eq 20 from the main paper, using what is believed to be the correct parameter estimate values of KP1 = 9.12 and KP2 = 7.98. The inverse of the expected Fisher Information matrix gives the expected covariance matrix, from which 95% confidence ellipsoids are obtained (since all confidence ellipsoids were generated with the same parameters, the difference in the ellipsoids is entirely due to the differences in the experimental design). Therefore, it is possible to predict the 95% confidence ellipsoids for these designs without having to actually conduct the experiments. Figure S6 shows that in all cases the confidence ellipsoids of the MBDoE designs are similar in size and are always significantly smaller than the intuitively designed experiment. This demonstrates that for the Ramp F scenario of this case study, the MBDoE is not sensitive to the values of the initial parameter guesses.
Figure S6. 95% Confidence ellipsoids comparing the statistical certainty of the kinetic parameters KP1 and KP2 for the Ramp F experiments designed intuitively (black) 1 and by MBDoE using different initial guesses for the kinetic parameter values.
The same procedure was repeated for the Ramp FT experiments. Figure S7a and b show that the design profile of MBDoE experiments is not very sensitive to the initial guess of the kinetic parameter values and that in all cases a low flowrate profile is designed which is different from the intuitively designed flowrate profile. The MBDoE temperature profiles were all quite similar regardless of the initial guess for the kinetic parameter values and the MBDoE feed concentration was always identical for all MBDoE designs.
Figure S7. a) Flowrate and feed concentration profiles, b) Temperature profiles, for the Ramp FT experiments when designed intuitively (black) 1 and when designed by MBDoE using different initial guesses for the kinetic parameter values.
This demonstrates that the MBDoE designs which were created using the poor initial parameter estimates were still good designs and significantly superior than the intuitively designed experiment, as shown by the confidence ellipsoids in Figure S8 . For this case study, MBDoE is not very sensitive to the initial parameter guess, and therefore it is a valuable technique even in the case of low certainty in the initial parameter guess. However, it would always be beneficial to use as reliable an initial estimate as possible. Hence, sequential design of transient MBDoE experiments would be the best strategy, as the initial estimate improves with each experiment. 
Data from Experimental Measurements
The values of the measured outlet concentrations along with their measurement time and equivalent residence time are reported in Table S2 , Table S3 and Table S4 and shown graphically in Figure S9a and b, and Figure S10 for the three experiments conducted in this work. 
